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Abstract

Developing an effective method for detecting hydrogen peroxide (Hz02) plays an important role in
medicine, environment and other fields. However, the commonly detection platforms have the
disadvantages of complex operation, high cost and low sensitivity. With the progress of science
and technology, electrochemical methods due to the low detection limit and high sensitivity have
been widely used in the detection of small molecules. In this work, the hexagonal structure In@CN
was successfully fabricated by pyrolysis strategy from metal-organic frameworks In-MIL-68
(MOFs). Scanning electron microscopy (SEM) and X-ray diffraction (XRD) were used to investigate
the morphology and compositions and phase. Cyclic voltammetry (CV), electrochemical imped-
ance spectroscopy (EIS), chronometric coulomb curve (Q-t) and ampere time current curve(i-t)
were used to investigate the electrochemical responses. The results showed that the electrochem-
ical sensor In@CN/GCE has higher sensitivity and better conductivity than In203/GCE. In addition,
the In@CN/GCE also shows a good anti-interference and stability. This work provides a certain
reference value for the construction of electrochemical sensors for the detection of Hz202.
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1. 58
A (H0) 1 — i IR 22, AEARTE T VR 2 AU B BN At A R

FERER Ha02, LA 2 & KU N 297 FAL TSI T 3R o Ho0 B R AR ASAEH B 5 i,
HF &S TR TAF 7 [1]. B4, H02 i n FHF L. AL Amidr=. w4, dEbE
PRI TE VR 2 T AE P~ FlG PR Wik 6 B PE R, RN 53 IEBOD T %0 —Fh s il A e A
K 7. BEAERHERARK 3RS, BN SUREEA B R B o T 2RI 7. H rCoA Ay
AR B EIL2] [3], BIIA[4], A6OCREIR[S], k(6] 2R IEIE[T] [8]. PéeiE[9] [10]-
FT G R by B B EA[11] [12) A Ak 2492 [13] [14]45 . R SRk I J7 v 40 76 AN W 5 8 DL S Sz B I 1)
2, AR 2 IR RRAS B 5, AR, SEBR R I AR AME S Bh al, 50 R AT/ K.

H A, 2 A S 2 DR HG R A R 0 T B PR R R e AR A, TR Tz T AR AR A
RS R M[15]. H Al E P AMIF N 13 T 1 R 45 28 F b 25 A B DUR I i Ak & M db
AL RS R OCRRAE TR TAE R, 28R 58 BM R T BRI 1MH[16]. Wang 55 A P52
SR (CS) e Bt 770 A0 B 57, LA Keggin 222k BUAR I 2 [ 25 -1 PW1103gFe(TIT)(H20)4-(PWaaFe) Ay HL A A6 5],
BRI (CNTS) A T BB, R B2 O BRE RV I - BRI PWaiFe [ 075 A1 58 AR R T ) 4% 17
PW11Fe/CS/CNTs/C S & Ml F¢H HAb 22070 0 1 1% Bl 0 s 2247 SO R 2, [R5
T B E AR X Ho0p 348 J5F) (B A 5 1 B 1A HoOo H AL 22 AR I B8 10 M REPE[17] . Li %5 A H
AuPt/B-CD-RGO &1 3 ik LA (GCE), KGR 2L 7T HoOp (M FLAL2EAT Ay, FFARZR r TR I [ 56
H202 FLAEAIEVE IS0, 2 5547 Mk HoO, FAK 240 U U7 v 1) 2 S S R4k H8 [18] . Achraf Ben Njima
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Mohamed & A\ Ag 4K KL - FAERFEARE AV T8 8L & AU Tl Ho02 AL AR IR AR [19], HL
137 —E A Song 55 AR IS IR #ak il & 7 — R 2L Ni-MOF Ak, TS MK H20, /Y TAF f
Weo ZAE RIS RIH O EIINE, TEEM, REtEMR kB eSS s, R H0 60 5 ma
R U AT 5% [20]. Qi 55 AJET- Pt/MoSer 99K W E A B8 2 (A E AL s FISE R I LR TAR, Mg T
— T EL S L AR & . WFR AT, AR EE B RIFRIPTTRAE S, AT LRSI ARG I ok
K, KRN ILYE A 1 H202 [21] 6

MOFs & & J& A HUHEZE LA ¥ (metal organic frame) 1455, & —FiEHL - A HLZLR R, R Nid
fr A4 ¥ (coordination polymer). F.7E EAMHLLJLHAEA, 2 —38 MOFs MR RHIF A S8 & ik, H
AT UL RMPRE E N T, SR A AP ER 2255 8. MOFs A BHE g —Fh HAG FL IR 28 =y Al EE R i
FAK AR T By SR A ) 5 i v 2 FLATRE, 78l Ak 2880 B BRI R R ME RS AT, ok 2
FRHIE A 50K MOFs AR T R4 220 0. Ye S8 NI ZIF-67 JBERL, eil& it —Fh iRk =
717 NiC0,04@C0304 K IE, FEIZANK IR AL 1E & — A A ER(TIO) 5 XL T —Fh 7 it =78 4K
TEGER . BLAERRE NP S AL, Rk AL OB HEAT[22] . Mei 28 B A A - mi bt i, i
#7750 )\ A ZnFe,0,@C K E &M KL, UHAE N LIBs 1 FAPRI, R L5 1 Ak 2= e,
BA RIFMEIR e M, R MRE R R s b R 5 [23] B HAFBIEEE, MOFs MKV 1z M
T oA R R dE, AR S R L R E 10 52 & MOFs A RL B & J IR HH e A% F i AL M i

ARSI T K MOFs #4K} In-MIL-68 11 il SR A4 AT A= 1) 1 A E 1 LA AT BHIN@CN, 1n203),
IEH AR Z2VE(CV) . AL BABTRE(EIS) VI AR il 22 (Q-t i ZR) LA S 2 B i [7] It it 2 (i-t) 55 rL Ak 2%
Jii e 5 A In@CN AT In,0s Rl S AL S I HERE . JE5E In@CN A4 £ 8 R MO I ok 4 A S P FRL AL 2
fEREES . S HAL G S B R S B & B A EMEM LA A 1 AL P AR IR AR AR EL, A STHIEE ) IN@CN/GCE
AL A A RS, S HtELr, A PRARAI 5T P S s

2. SCUGER4y
2.1, EFERF

In (NO3)3-xH,0 (Zr#r4li, Bl T4 RAF), N, N-—FFIE R E R (o ral, B 258 Fk 2R
FRAT), KCI(rHral, EZEFLRFIARAR), KsFe(CN)s (2 4T4l, E 254 Fik X514 IR A ),
KsFe (CN)s-3H20 (Zrfrail, EZER AR AR), SR ZHER(iral, EZ &R A A RA
Al), Na;HPO4-12H,0 (43#74l, HEZ LB XA ER AT, NaHPO42H0 (44, E 255 Hk %K
FIEBR Ao

2.2. IN@CN ByHl#&

In-MIL-68 )& BB 3R W R . FREL 0.2 mmol In(NOs)s-xH20, 0.4 mmol X248 — HEg, [l & H 40 mL
DMF. ¥ DMF S EBeIm Bl 5 23 ) 0 BB H BN SRREF ) In (NOs)-xH20 HUe 28 IR, 1E
FEIE N A LT 10 min. 1E 120°C a4 F i 30 min BIZE4S In-MIL-68 BiF . £ &M n#se e o
AIEERE, BHEEOZR BOEE, KRS E RN 2 T8, T8 12 h B3RS
In-MIL-68 #18}.

IN@CN [H& RSB F: FRE—E &1 In-MIL-68 N ZESF-, REME F&ERP N, TR
BT, 7E N2 S 30 FEA5 Co-min~t (R SK A S A 500°C . 7F 500°C FIEEE 2 h, JBbese B n HARA A
2R, B3R IN@CN. 1n20s A BNANTR EER R UM, RN SO0 N AR U g By,
HABFEWSEEESS In@CN 4 UGB —5.
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2.3. IN@CN/GCE {£ B855I &

e AlLOs PlEH: H4 B ik AR (GCE)FT B Bt I 5, FHZE TR e G BERRT, & H . AT RF
SrFREL 25 mg IN@CN TE.OE Y, BEEAEOETREMA 400 uL 48E, 75 ub EFEFKH 25
pLNafion ¥R . VG350 K FLRON 75 S e 2% Rl 5 AR 2R 10 min, BP3RA3 5 mg-mL ! [ In@CN =
. (In03 B A H &P IR S In@CN B 1] %20 B —50).

R R e e, FHRSVRMEIRIN 5 pL B, Y 5T URTEARIBRR HA b, ARV SR Rt [l et
JE RN, EEERAETIREDHIS IN@CN/GCE 4/ . (In20s/GCE £ /&45 14 77745 In@CN/GCE 1%
JERAS % VR AR D) .

2.4, BRIEREIFIZFIEIRATES

ARG — JL T E A B =R, /BI85 mM H02 £ 0.1 M PBS ¥V, & 5 mM [Fe(CN)s] ¥
) 0.1 M KCIIEWAT 1 mM K3 [Fe(CN)g] I 0.1 M KCl iAW - A SZ6 T k) il HAL 22 A% SR 2% 1 = AN B AR K Uk
N TAEHEHCNRER In@CN 5K In05 J5 I3 ik . (GCE), 4Bl E i Bk 22 b, ZELEA A Ag/AgCl
ZER

3. &ER5vHe
3.1. IN@CN BY4IRRAE

IN@CN A1 In,0s I & Im AR & 1 fiar, & E In-MIL-68 BT IRAA Y In(NOs)s-xH.0, A HLEC AR Jyxt
KT HEZ . In@CN F1 In03 4351 1 In-MIL-68 7 500°Cil N B A AR LL 5 C-min 2 1Bke 2 h #ill 4% .

In3*
R

#4500 °C B

) -

1% h \.%@.‘ ]
AYL\;/L" In,0,

Figure 1. Flow chart for the preparation of IN@CN and In203
1. IN@CN #1 In20s B9 &R IZE

K@ ZEISS Gemini SEM 300 3R 7344 M7 2 4dUsE I (SEM ), 15 LA EE& UM TE S . a0
2(a)(b)Fis, Hi SEM EIFTLAE H, il 4 In@CN 1 In,03 AL E AR B T In-MIL-68 175 75 HE T B
28, FEATPLEH In@CN FIEZEK N 3 um, %58 0.6 um. O3 FIEZEK N 3 um, %58 0.4 um, Hi¥
FHEL B AL ) B2 FERS G AN . XRD BEAE] 2(c) s, X b SCRk AT BAAS BT 46 1) In@CN AT 1,03
£ 21.5°, 27.7°, 30.6°. 35.8°. 51.4°H1 60.9° AL ABREML L BIATHI U, XF T In f(211). (222). (400). (411).
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(611)F11(633) ik TH » HAl, In03 tHU L HAE 38.0°, 42.2°H1 46.1° kb (KIHFAEIE, X1 F(422). (431). (440)
nfi[24], UEEAMEALATRI TR IhHl A . BEAh, B XRD W5 B i — 0 R W P AN R S 0 LA s 4 ik
XRD B A I F A % S5 ARAFAE UG, U150 BH 1hE I SIEB8: 45 ) IN@CNN AT In2Oq A48 52 AR 15 o

—1In,0,
In@CN
— In,0,

@1 In@CN

(222)400) (411) (611)
(422)1431)(440) (631)
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Figure 2. SEM images of (a) IN@CN and (b) In203; XRD patterns (c) and CVs in 0.1 M PBS (pH = 7.0) containing 5 mM
H202, scan rate 50 mV st of two electrocatalysts
2. (a) IN@CN #J SEM [&l; (b) In203 B SEM [&l; (c) IN@CN F1 In203 B XRD [E; (d) IN@CN F1 1n203 & 5 mM H20:

Y 0.1 M PBS i&& R CV &

3.2. iR RAIEB L RAE

3.2.1. BELIER H.0, BFRAE

TEIR 2% (Cyclic Voltammetry)s&—Fi I EAL 070, HEBLRR = MR o AR T
WHRG, Lh— @l E 0 TAE il S W ot i By, A el R T R 8 R AR AN [R] R 88 S S Y, 3
ISR AN AT R - AT, TS AN RO R AR IR AR SR B . FEAR RS ER T, 23 Al
PRFPAS R ) FL AR AT CV E - 7E5 5 mM H20, (1) 0.1 M PBS i, W& HA74-0.8 3 0.2V, i
A50mV-st, 755 5 mM [Fe(CN)e] ¥ 0.1 M KCI &, & HA78-0.2 F/ 0.8V, Fi#E N 50mV-s™,

WK 2(d)fiR, £ 5 mM H0, 1 0.1 M PBS A G, 5 In,0s/GCE ) CV %idig AL,
IN@CN/GCE J& FiL Hi 58 K FA) B AR 04 A FL 7 A S AR AR TR B A —0.4 V, FLIEME AR B B T InpOq0 IX i
HH IN@CN/GCE %t H,0, FIGE I8 /7 /& B B T 1n,03/GCE 1. [A]i, £ 5 mM [Fe(CN)e] ¥ 7 0.1 M KCI
WA ES, a0l 3(a)AT7R, IN@CN FIE(E B AR T In20s, JRILILE AR 5 1) AL S M RE
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Figure 3. (a) CVs of two electrocatalysts and (b) EIS recorded in 5 mM [Fe(CN)e]¥~* + 0.1 M KClI solution
[ 3. (3) IN@CN #0 In2037E& 5 mM [Fe(CN)s] ¥ 0.1 M KCI iFi&FHI CV B; (b)7EE 5 mM
[Fe(CN)e] ¥ 9 0.1 M KCI i&#&H In@CN FA In203 MEHY EIS

0 ofz 014 0:6
Potential/ V

3.2.2. EB{LEMEBIE(EIS)

HL A 2 FH 40 13% (Electrochemical Impedance Spectroscopy) & — i (K HAL S AE v, R FE A i
MR H br RS PR 25 2 1F 5L TR (A8 A 15 12 R S N IR 8l 0 2 R o R DR fafb 2 7 7,
— B HL A% FLBH. Re KA SAZ MM LR 6 4% H1 T RE 7T o 43 70l In@CN/GCE #1 In20s/GCE 73 7| B T &
5 mM [Fe(CN)e] ¥ ] 0.1 M KCI ¥, B SHONEIT AL, %y 0.01~100000 Hz, X} H #4758
WBAPTF . AT 3(b) AT %0, IN@CN/GCE 2B FLA2 A 14.18 kQ, B /T In,03/GCE, Bl In@CN/GCE
T AR TR I R fH, XK IN@CN/GCE E AL F 115 HL kS

I 4(a)y In@CN/GCE F1 INO/GCE #£% 1 mMK3[Fe(CN)s]fJ 0.1 M KCI &,  HL47(Q) 5 i al fry it
I PEC 2. A4 Cottrell 7 F2 vT LAAS A1 H AR ()3 MR R THI AR -

Q(t)zzmzp;;ﬂ'*(gm + Qa6 (A1)

Horr, ¢ IR IE (L x 1072 M), n 2 AR SRS H B8 1080 H (n = 1), F 245 H 40(96485 C-mol ™),
A RHMEEM, DS 1 mM Kz [Fe(CN)s]f 0.1 M KCI I3 B 2 %1(7.6 x 108cm?-s7Y), Qa2 W H
25 Quads AR THI AT o Q1] 4(0) 7, IN@CN/GCE Al In,03/GCE £ M [RIA J5 F2 43 514 Q (1) = 263.42t42
—14.02 (R? = 0.995)F1 Q (t) = 45.09t¥2 — 2.85 (R? = 0.985). ittt [l 4(b) 4 Al Cottrell J7HE, 5
A[#4, IN@CN/GCE F1 In,0s/GCE [3& PE K TH X4 724 0.878 A1 0.150 cm?. H LR 1% IN@CN/GCE #H%: T
In20s/GCE H A B R HNEER T, HA S SRAAI HoO, I HAL 2 fE

(a) (b)
1204 100 4 ——n,0,
100
80
80
Q Q 60
=604 3
= ~
= Qa0
40 4
20
20 4
0 0
T T T T T T T T T T T
0.0 0.1 0.2 / 0.3 0.4 0.5 0.0 0.1 i /0.2”Z 0.3 0.4
t/'s tv/s

Figure 4. (a) Chronological Coulomb curve of charge (Q) versus time (t); (b) plots of Q-t2 curves of the IN@CN and In203
in 0.1 M KClI solution containing 1 mM Ks[Fe(CN)s]

4, In@CN #0 In203 7£ 0.1 M KCI &4 1 mM Ks[Fe(CN)s|i&i#& 8 (a) FE1ar(Q) SATIEI() B AT EEIRRRLR ; (b) Q-tY2 pliZk[E]
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3.2.3. R

nl 5@)(d)Frs, BATE IS SR R AR T WA RS AL, ) DLDR A H AR R
I HIE) 1 AEASZIG T, I IE AR 223 AE 10~100 mV-s L IS [ 43538 2 R & In@CN/GCE 1
In20/GCE 1% /#4% L oL T3 R i BEAE JENLEE . 4 — 3707 B T& 5 mM [Fe(CN)s] > 1 0.1 M KCI %
W, AR B FRE 2(10~100 mV-sY), L AR R HIE IR 5 AT A B LA
t, BEEFERIIEI, In@CN/GCE 1 In,0s/GCE 44, I8 IR U HL i S ZVESE R, (A e AT ) e TR
W v A7t 73 AR IEAN T I8 5l . Bl 5(b)(e) P FA 340 J5 U HL IR A AN 41 40k B2 A R M5 R AU T e
(nA) = —0.48280 (MV/s) + 16.32 (R? = 0.996) (IN@CN)F1 loe(nA) = —0.3994 v (MV/s) — 6.788 (R? = 0.999)
(In203). Wi 5(c)(F) AT LAE H, 3 A A LI R AT Al R B 2R AR 2R, KR HIN 1pa (LA) = 0.36130
(mV/s) + 18.61 (R? = 0.995) (IN@CN)F1 lpa (nA) = 0.2491 v(mV/s) + 8.829 (R? = 0.999) 1t BH 2441 4 1d Z 4 K
I, A0 5 R R R R 2 bR, R b 3 Jir U P 4 B 5 1 R S RS I i 3 K . R R R S R
HIWATER R, MBI 12EMAERTE IN@CN F1 In03 75 R FAK | 357 I8 A5 P H A 2 5 i I 4 ) 11 ik
F2[25].

e

o
S

2 o 6 5 100 0 0 10 60 80 100
Scan rate/ mVs'

Scan rate/ mVs™

(A0
R=0.992

-0.2 0.0 0.2 0.4 0.6 08 0 20

4‘0 60 3‘0 N!m 20 40 60 80 100
Potential/ V Scan rate/ mVs™

Scan rate/ mVs

Figure 5. CVs of IN@CN (a) and 1n203 (d) in 5 mM Fe(CN)s ¥ + 0.1 M KClI solution with different scan rate (10~100 mV
s™D); (b) (e) and (c) (f) linear relationship of cathodic and anodic peak current (Ip) vs. scan rate

[ 5. (a)(d) IN@CN X In,03 & 5 mM [Fe(CN)s] ¥4 89 0.1 M KCI ;&&= AR EHI IR 2 (10~100 mV-s 1)l EH CV
[&; (b) (e)IN@CN & In203 BBARUEE FEF (Ip)) STAHIERE v BIHRLZE]; ()(F) IN@CN X In203 PARIE{E B 7 (1) 533
R v KLk E

3.2.4. RiZMRAIE)#hZk

7 F I 8] FLAR 2R (i), SOPRVEI B, R — PR AR T S 0 AL SRR, I ARkl ) 2 R T
RS 3 22 ARG WU RO LA A T S AT . R LA 1) F A 2 R I A EAR e S LA B R R
ML BR S, 45t PR IR S 5 I TR PR R OG-, 383 3 b e 7 R 9 AR B T T A4S H S D AN A
WEERIR R, W H T B B L. ARSI, WERMGHEAN-0.43V, BedtEN 20 mL 1.0
M PBS ZEME, EHHEME AN, W, O DL R A . S5 2R e S5 R IR
100 s N 500 pL 100 mM ] Ho0, ¥ . <] 6(a) 8 IN@CN/GCE Ha % F i [ FEL S8 1R 8] £ B 456 i 2
M 6(0)FRATRT A Y, BB AIEE I, HoO2 MR EERE K,  Fomm B R AR AR e 3K, R4S H AR s
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K H1 % 1) IN@CN R Ho02 A BT AL I RE . B 6(D) BT/, HoOg 7E — %E < JE i 1] A 51 7 R 37T
HEA—EMLIERFR, IN@CN/GCE I Hy0, I J5 82 ik MR 2 0.3mM (S/N = 3), ARIELME T2 |
(HA) = 104.2 C (MM) — 105.1 (R? = 0.991) 1] 15 5 I {) R A5 ik 104.2 pA-mM L,

(a) (b) 0
J -8
10 —— In@CN 1=104.2C-105.1
R'=0.991
04
-10 4
«
S <
=101 =
g Eha
=204 )
=
= :
-14 4
© o
-40 - 16
500 1000 1500 2000 2500 3000 0.92 0.94 . 0.96 0.98
t/'s Concentration/ mM

Figure 6. (a) The amperometric current-time curves of IN@CN with the continuous injection of H202 in 0.1 M PBS; (b) the
calibration plot for H202 detection

6. (a) IN@CN 7£ 1.0 M PBS B &R A RIS IR E N RISATEERLZ; (b)) SERUSIREMERNZMEE
3.3. LT EMMR

NT W HBTUERE, JRATIERE T — 25 WIEHLEE S 7 v T, THLE B FA K. Na*s Fe**.
Cl. NO;, SO% , [FH#E# 1 HIIR MER(AA)FIIKER(UA)BiFl A 1/ F LR 7T In@CN/GCE HIH Tt
Yo ERAF RS, K IN@CN/GCE T 5 mM H,0 i, H:IAIFE 100 A4 A 10 ik LI AP /N oy
PAJ% 100 f5 3 TEHLER B TIR A1 0.1 M PBS (pH = 7.0) 7o Il FH 2285 s 1] P 3E it 28 0058 Hh Ak 245 5 o
B, GERAE 7R, IMANTFIWIG, BASESRAREEL, XKY IN@CN/GCE t£EHAA R
SRR 7T a7/ N

FERGEVERT LR T, AT A3 In@CN/GCE {5 RS £ iR T R1F 30 K, £ 5 mM H0, [
0.1 M PBS VAR, 43R TL R FI AR AR 2 i Hogb A7 oA R, 4 Rt =] 7(0) s o AHEE T 35— 0
SEMIGESR, 5 S0 52 R SR B K /NG A 2 A8 1K (90%~105%) , X R HH 1% AL I e B RAF i fase i .

(a) (b)
21 1004 = ., .
| | | |
°\° L ]
FEE T 804
=9 =
Z )
= 2 60
5-6- 3
g ° 0 mo,  wmo, mo, H,0, B
= 2 40-
- -
U-s- E
L 20 4
=7
10 4
i . . . 04— , , , : . ,
400 600 800 1000 0 5 10 15 20 25 30
Time/ s Time/ day

Figure 7. (a) Chronoamperometric curves of In@CN in 0.1 M PBSwith the successive injection of 5 mM H202, KCI,
Na2S0s, Fe(NOs3)s, AA and UA,; (b) current responses of IN@CN in 0.1 M PBS with 5 mM H20: in 30 days

[E 7. (@) In@CN 7£ 100 mM B E LSRR T A RIS B IRENZE, MAEH 10 FREREYN S FLK 100 (FRE
THELEF; (b) IN@CN S 5 mM H20 i 0.1 M PBS &= 30 K F 7 FE X I B2 {2 [Z]

DOI: 10.12677/japc.2024.133057 538 Ly PR R=Svi


https://doi.org/10.12677/japc.2024.133057

PR 5

4, 4Eig

AICLL IN(NO3)s-xH20 BAK X 2K —H N JE R, L DMF (N, N-—FF R FEEAR) i 5, il T
IN@CN FF4 HH T Ho0, 1 AL ALK ES b . I8 H1 4 s 7 R ARUBE (SEM) A X S 2R A7 5 (XRD) %t
IN@CN FIIXF LEAT R InoOs HEATYIERRAE, s G R4 K, MREHRIRETEE, 458 EY In@CN #k
CH RN & . BAh, FATIEST IN@CNIGCE &2 HHT T — KA AL SERAE . & Jeis F IR ik
(CV)XF AT Ho0, HIRE JJHEAT I, W2 45 3R W In@CN/GCE B AR T4 B 2H In,05/GCE. s,
I B4 22 B (EIS) AT FE 2 26 (Q-t) X IN@CN/GCE 1 In204/GCE  #E 4T % Eb i, 25 R
IN@CN &1 (1) TAF A AR B A 0 5 1) 5 LI DL K I AR T AR o e 85 LRI T) il 2 61 (-t) R B H202
TERF S R VO BN 5 L AL R A O, A IIFR 4 0.3 mM (S/N = 3), REUE EiA 104.2 pyA-mM L. i
i, FEPUFHRMNA, IMATI)E, ARSI B . R EEINA T, AT — kil
(R B, a5 30 R FL I /N I R 28 £k, (90%~105%), X% W In@CN/GCE FA7 R bt Tt An
faEtE. DL EZSRTTIER In@CN B A RIFIHASRE, AR HaO, I 5 R B 2248 RS IR 1 4 40
% 7B

&E ik
[1]1 XNZEZR, RiFE SEAEEEIL TARAIRM AL Hr54T, 2021, 44(12): 112-114.

[2] ARGESE, HEBRH, 55, FEERSE, FE. AT A R AR NIRRT ], 1A, 2023, 50(17):
144-146.

[3] MR, Befefed, &%l E¥a, WEL, BRIk, fEE, BEE. 3 fe S EAI 2E HER ] AR
i, 2022, 28(19): 174-178.

[4] Park, J., Noh, H., Suh, H., Ryu, D., Lee, H.J. and Lee, C. (2022) High-Performance Liquid Chromatography Using
Diode Array Detector and Fluorescence Detector for Hydrogen Peroxide Analysis in Processed Fishery Foods. Food
Science and Biotechnology, 32, 27-37. https://doi.org/10.1007/s10068-022-01165-1

[5] Mechoor, A., Berchmans, S. and Venkatachalam, G. (2023) Bimetallic Cu-Zn Zeolitic Imidazolate Frameworks as Pe-
roxidase Mimics for the Detection of Hydrogen Peroxide: Electrochemical and Spectrophotometric Evaluation. ACS
Omega, 8, 39636-39650. https://doi.org/10.1021/acsomega.3c05535

[6] Zheng, X., Lian, Q., Zhou, L., Jiang, Y. and Gao, J. (2021) Peroxidase Mimicking of Binary Polyacrylonitrile-Cuo
Nanoflowers and the Application in Colorimetric Detection of H202 and Ascorbic Acid. ACS Sustainable Chemistry &
Engineering, 9, 7030-7043. https://doi.org/10.1021/acssuschemeng.1c00723

[71 Zhao, C., Cui, H., Duan, J., Zhang, S. and Lv, J. (2018) Self-Catalyzing Chemiluminescence of Luminol-Diazonium
lon and Its Application for Catalyst-Free Hydrogen Peroxide Detection and Rat Arthritis Imaging. Analytical Chemis-
try, 90, 2201-2209. https://doi.org/10.1021/acs.analchem.7b04544

[8] Jiang, X., Wang, H., Yuan, R. and Chai, Y. (2018) Functional Three-Dimensional Porous Conductive Polymer Hydro-
gels for Sensitive Electrochemiluminescence in Situ Detection of H202 Released from Live Cells. Analytical Chemistry,
90, 8462-8469. https://doi.org/10.1021/acs.analchem.8b01168

[9]1 Ye, S., Hu, J.J., Zhao, Q.A. and Yang, D. (2020) Fluorescent Probes for in vitro and in vivo Quantification of Hydro-
gen Peroxide. Chemical Science, 11, 11989-11997. https://doi.org/10.1039/d0sc04888q

[10] Dickinson, B.C. and Chang, C.J. (2008) A Targetable Fluorescent Probe for Imaging Hydrogen Peroxide in the Mito-
chondria of Living Cells. Journal of the American Chemical Society, 130, 9638-9639.
https://doi.org/10.1021/ja802355u

[11] Li, X., Duan, X., Yang, P., Li, L. and Tang, B. (2021) Accurate in situ Monitoring of Mitochondrial H202 by Robust
SERS Nanoprobes with a Au-Se Interface. Analytical Chemistry, 93, 4059-4065.
https://doi.org/10.1021/acs.analchem.0c05065

[12] Jiang, L., He, C., Chen, H., Xi, C., Fodjo, E.K., Zhou, Z., et al. (2021) In situ Monitoring of Hydrogen Peroxide Re-
leased from Living Cells Using a ZIF-8-Based Surface-Enhanced Raman Scattering Sensor. Analytical Chemistry, 93,
12609-12616. https://doi.org/10.1021/acs.analchem.1c02233

[13] Chang, C., Chen, Q. and Fan, G. (2021) Synergetic Enhancement of Electrochemical H202 Detection in a Nitro-
gen-Doped Carbon Encapsulated FeCo Alloy Architecture. The Analyst, 146, 971-978.

DOI: 10.12677/japc.2024.133057 539 Bk Sei


https://doi.org/10.12677/japc.2024.133057
https://doi.org/10.1007/s10068-022-01165-1
https://doi.org/10.1021/acsomega.3c05535
https://doi.org/10.1021/acssuschemeng.1c00723
https://doi.org/10.1021/acs.analchem.7b04544
https://doi.org/10.1021/acs.analchem.8b01168
https://doi.org/10.1039/d0sc04888g
https://doi.org/10.1021/ja802355u
https://doi.org/10.1021/acs.analchem.0c05065
https://doi.org/10.1021/acs.analchem.1c02233

PR 5

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]

https://doi.org/10.1039/d0an01806f

Han, N., Hu, S., Zhang, L., Yi, S., Zhang, Z., Wang, Y., et al. (2022) CuCo-Cu@CoCH Stamen-Like Nanoarray Pre-
pared by Co-Reduction for Electrochemical Detection of Hydrogen Peroxide. Applied Surface Science, 576, Article
151879. https://doi.org/10.1016/j.apsusc.2021.151879

XD, RS, B, WACHE, B T RICKE I S S e S AL BRSSO B S R[] 44k L
2023, 52(9): 2115-2118.

T2, X, LM, FE, BINE, BE, ZWNE. RIEAZBERYKE S a e L8 B 2] &
R (ARFLEIR), 2024, 45(4): 76-81.

T35, ZeW, R, Wi s, THRH, EIE, W, EEA, 2K, PWI11Fe/CS/ICNTS/IC EA K
il £ L AE H202 AL AR IRER R I R [9]. A Ll K 224k (5 28B4 Aik), 2017, 56(5): 79-84.

i, RfEME, BT, WEE, B, WET, RIS, A4, 5T AuPtS-CD-RGO #E ] H202 HML 245 5
FPERERE T[] Pi2R T, 2023, 42(8): 7-12.
Achraf Ben Njima, M. and Legrand, L. (2022) Ag Nanoparticles-Oxidized Green Rust Nanohybrids for Novel and Ef-

ficient Non-Enzymatic H20: Electrochemical Sensor. Journal of Electroanalytical Chemistry, 906, Article 116015.
https://doi.org/10.1016/j.jelechem.2022.116015

Song, X., Lin, Z., Hu, X. and Su, Z. (2024) An Electrochemical Catalyst of CUST-581 for Methanol Oxidation and
Hydrogen Peroxide Detection. Polyhedron, 250, Article 116845. https://doi.org/10.1016/j.poly.2024.116845

Wu, Q., Zhou, X., Li, P, You, S., Ye, J., Bao, P., et al. (2023) Non-Enzymatic Electrochemical Sensor Based on
Pt/MoSe2 Nanomesh for the Detection of Hydrogen Peroxide. Materials Chemistry and Physics, 310, Article 128496.
https://doi.org/10.1016/j.matchemphys.2023.128496

Ye, LW., Yuan, Y.F., Zhang, D., Zhu, M., Yin, S.M., Chen, Y.B., et al. (2018) Heterogeneous Triple-Shelled
TiO2@NiC0204@Co0304 Nanocages as Improved Performance Anodes for Lithium-lon Batteries. Materials Letters,
232, 228-231. https://doi.org/10.1016/j.matlet.2018.08.131

Mei, C., Hou, S., Liu, M., Guo, Y., Liu, T., Li, J., et al. (2021) MOF Derived ZnFe204 Nanoparticles Scattered in Hol-

low Octahedra Carbon Skeleton for Advanced Lithium-lon Batteries. Applied Surface Science, 541, Article 148475.
https://doi.org/10.1016/j.apsusc.2020.148475

WRo5. T gl o = S0 — 0 IR BURE YRR JE[D]: [ 22008 3. K& HHOREE, 2020.

Yang, B., Bin, D., Zhang, K., Du, Y. and Majima, T. (2018) A Seed-Mediated Method to Design N-Doped Graphene
Supported Gold-Silver Nanothorns Sensor for Rutin Detection. Journal of Colloid and Interface Science, 512, 446-454.
https://doi.org/10.1016/j.jcis.2017.10.082

DOI: 10.12677/japc.2024.133057 540 Bk Sei


https://doi.org/10.12677/japc.2024.133057
https://doi.org/10.1039/d0an01806f
https://doi.org/10.1016/j.apsusc.2021.151879
https://doi.org/10.1016/j.jelechem.2022.116015
https://doi.org/10.1016/j.poly.2024.116845
https://doi.org/10.1016/j.matchemphys.2023.128496
https://doi.org/10.1016/j.matlet.2018.08.131
https://doi.org/10.1016/j.apsusc.2020.148475
https://doi.org/10.1016/j.jcis.2017.10.082

	MIL-68衍生的六方锥形In@CN用于高灵敏检测过氧化氢
	摘  要
	关键词
	MIL-68(In)-Derived Hexagonal Structure In@CN for Highly Detection of Hydrogen Peroxide
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 主要试剂
	2.2. In@CN的制备
	2.3. In@CN/GCE传感器的制备
	2.4. 电解液的制备和电极的选择

	3. 结果与讨论
	3.1. In@CN的物理表征
	3.2. 修饰电极的电化学表征
	3.2.1. 电催化还原H2O2的表征
	3.2.2. 电化学阻抗谱(EIS)
	3.2.3. 传质过程
	3.2.4. 安培电流时间曲线

	3.3. 抗干扰和稳定性研究

	4. 结论
	参考文献

